Patients with Hodgkin lymphoma are usually cured by primary therapy using chemotherapy alone or combined modality therapy with external beam radiation. Patients who do not experience a complete remission or those who experience relapse may by salvaged by high-dose therapy and autologous hematopoietic stem cell transplantation (ASCT). Success of this approach is largely dependent on the tumor being sensitive to salvage chemotherapy before transplant. More studies are showing the predictive value of functional imaging in this setting. Allogeneic hematopoietic stem cell transplantation has greater risk of nonrelapse mortality and is generally reserved for patients who experience relapse post-ASCT, but may provide long-term survival for some patients through graft-versus-tumor immune effects.
The Role of Autologous and Allogeneic Hematopoietic Stem Cell Transplantation for Hodgkin Lymphoma
Leona Holmberg, MD, PhD, and David G. Maloney, MD, PhD, Seattle, Washington Treatment for Hodgkin lymphoma (HL) has improved so that most patients, even those with high-risk disease, are now cured with primary therapy. 1, 2 However, for patients with primary refractory disease, or those experiencing relapse after complete remission, the disease may become life-threatening. For many patients, the current standard of care involves salvage chemotherapy and autologous hematopoietic stem cell transplantation (ASCT). Successful outcome depends on chemosensitivity at the time of ASCT, the high-dose conditioning regimen to eradicate the disease, and the stem cell collection being tumor-free. Marrow involvement in HL is less common than in non-Hodgkin's lymphoma (NHL); however, because of the difficulty in detecting tumor cells in peripheral blood stem cell grafts using current methods (flow cytometry), how often tumor cells collected for ASCT actually contribute to relapse is unclear. Pretransplantnegative FDG-PET imaging provides powerful predictive information on the success of ASCT. 3 Management of patients who experience relapse after ASCT is often palliative. Patients who receive a second high-dose conditioning regimen and allogeneic hematopoietic stem cell transplantation (alloHCT) have shown high nonrelapse mortality (NRM). The development of reduced-intensity conditioning (RIC) regimens for use before alloHCT has led to increased use of this modality for these patients or those with medical contraindications to high-dose therapy.
This article reviews the current status of the use of ASCT and alloHCT for the management of HL.
ASCT
The current generally accepted use of high-dose therapy and ASCT is for salvage therapy of patients with relapsed or primary refractory HL previously treated with chemotherapy or combined modality therapy. Patients experiencing very limited-stage relapse, or late relapse after irradiation only, may have lower-risk disease and be managed with non-ASCT treatments, but this discussion is beyond the scope of this article. Selective recent trials of ASCT are detailed in Table 1 . More controversial is its use as consolidation of primary therapy 
ASCT for Relapsed HL
For patients with relapsed or refractory HL, prospective randomized trials have shown the benefit of ASCT compared with conventional salvage therapy. A study from the German Lymphoma Working Group evaluated ASCT compared with nontransplant therapy for refractory or relapsed HL after conventional therapy. 4 In this study, the event-free survival was better with ASCT (55% vs. 34%; P = .019) and overall survival was borderline improved at 80% versus 70% (P = .06). However, overall survival was confounded by the fact that 46% of the patients who experienced relapse after the salvage Dexa-Beam therapy proceeded to subsequent ASCT. An updated analysis showed that the 7-year event-free survival rate after ASCT was 49%.
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A smaller prospective randomized trial in 40 patients showed a 3-year event-free survival rate of 53% (P = .025) for carmustine, etoposide, cytarabine, and melphalan (BEAM) plus ASCT versus 10% for miniBEAM chemotherapy. 6 Overall survival was similar, again because of crossover to ASCT after relapse. Both of these studies showed that ASCT in first relapse provided superior event-free survival, especially for those who experienced relapse after a short duration of initial complete remission. Because of these results, further accrual to transplant versus nontransplant trials is difficult and ASCT has become the preferred treatment for patients with chemotherapy-sensitive, relapsed, or primary refractory HL who are medically fit.
In general, data from single-center series and registry data have shown that 40% to 50% of patients with relapsed or refractory HD are alive 5 years after ASCT. Data from the Center for International Blood and Marrow Transplant Research (CIBMTR) show that better outcome is observed for patients with less disease burden at the time of ASCT. Patients experiencing complete remission at the time of ASCT fare better than those with chemosensitive disease but who have less than a complete remission. 7 Table 2 summarizes selected studies published in the past decade. 
Prognostic Factors for ASCT
Prognostic factors affecting outcome after ASCT have been evaluated in multiple trials. Among 357 patients in first relapse, the most important factors that adversely influenced the time to treatment failure were advanced stage at diagnosis, radiotherapy before ASCT, short interval of first complete remission, and detectable disease at ASCT. In addition, the year of transplant, bulky disease at diagnosis, a short time to relapse from initial therapy, detectable disease at ASCT, or one or more extranodal areas at ASCT adversely affected overall survival. 8 Sirohi et al. 9 reported on long-term outcome of relapsed and refractory HD at their center after ASCT. For the entire group of patients, the 5-year progression-free and overall survival rates were 44% and 54%, and 10-year progression-free and overall survival rates were 37% and 49.4%, respectively. The 5-year overall survival rates were 79% for patients experiencing complete remission at the time of ASCT, 59% for those experiencing a partial response, and only 17% for those with resistant disease (P < .0001). The 10-year results were 72%, 54%, and 11%, respectively (see Table 2 and Figure 1) . Use of the 7-factor HL prognostic index (Hasenclever index [HI] 10 consisting of albumin < 4 g/dL; hemoglobin < 10.5 g/dL; male sex; stage IV disease; age ≥ 45 years; WBC count ≥ 15000/mm 3 ; and lymphocyte count < 600 /mm 3 or < 8% WBC count) at the time of ASCT was also predictive. Five-year overall survival rates for an HI score of 0 to 2 were 71% versus 41.5% for those with an HI score of 3 or greater (hazard ratio [HR], 2.29; 95% CI, 1.53-3.44; P = .0001), and the 10-year overall survival rates were 67% and 34%, respectively. The 5-year progression-free survival rate of patients with an HI score of 0 to 2 was 60% versus 32% for those with an HI score of 3 or greater (HR, 1.93; 95% CI, 1.38-2.7; P = .0001; Figure 2 ).
Nearly all studies have shown the importance of chemotherapy sensitivity on the outcome of ASCT. However, ASCT may also benefit patients in whom standard chemotherapy is not effective. Multiple trials have shown prolonged overall and progressionfree survivals in a minority of patients. [11] [12] [13] The authors' group in Seattle has reported on the outcome of 64 patients with chemotherapy-resistant disease at the time of ASCT.
14 Twenty-six patients (41%) underwent total body irradiation (TBI)-based conditioning. The estimated 5-year overall and progression-free survivals were 31% and 17%, respectively. 
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Multivariate analysis only identified year of transplant as independently associated with improved overall (P = .008) and event-free survivals (P = .04). The event-free survival rate was 31% for patients undergoing transplant between 2000 and 2005.
Biologic markers of disease are also beginning to be evaluated. Recently, Persky et al. 15 screened for the expression of bcl-2, Bax, Bim, p53, and interleukin (IL)-6. Bim expression was associated with inferior overall survival (P = .0385). Although p53 and bcl-2 expression has been reported to predict worse prognosis at initial treatment, ICE (ifosfamide, carboplatin, and etoposide) salvage therapy and ASCT seem to overcome the prognostic value of these markers. A 3-factor model consisting of B symptoms at relapse, extranodal disease, and complete remission duration of less than 1 year best predicted outcome. When comparing the number of factors in the model (0/1 vs. 2/3) for event-free survival (8.6 vs. 1 year; P = .0008) and overall survival (9.3 vs. 3.8 years; P = .0001), the difference in outcome was significantly worse for patients with 2 or 3 factors.
In primary progressive HD, the German Hodgkin Study Group reported that Karnofsky performance score at time of progression (P < .0001), age older than 50 years (P = .019), and failure to experience a temporary remission on front-line therapy (P = .0003) adversely affected survival despite whether patients underwent ASCT. 16 Patients with none of these risks factors had a 5-year overall survival of 55% versus 0% for those with 3 prognostic factors. For all patients, the 5-year freedom from second failure and overall survival were 17% and 26%, respectively, versus 31% and 43% for patients who received ASCT. However, in this prospective study of 206 patients, only 70 (34%) received ASCT.
ASCT as Primary Therapy for High-Risk HL
Given the observation that ASCT can be used as salvage therapy in patients with relapsed HL, it was logical to evaluate it in the initial therapy of patients with advanced unfavorable prognostic factors in whom conventional therapy has a lower chance of cure. The difficulty of this approach has been in identifying patients with a high enough probability of failure on conventional therapy to justify treating all patients with ASCT. This is further complicated by the increasing success of aggressive chemotherapy combinations, such as escalated BEACOPP (bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone), 2 and on the greater use of functional imaging to confirm complete remission in patients with residual masses.
Results of retrospective studies comparing the outcomes of high-risk patients after treatment with conventional therapy alone versus conventional therapy and ASCT suggested an improved outcome with ASCT. 17 High-risk patients (mediastinal mass ≥ 45% of thoracic diameter, stage IV disease, or a incomplete response to initial frontline chemotherapy) had a better 5-year freedom from progression rate compared with conventional therapy alone (87% vs. 55%, respectively; P = .0004); however, the overall survival rate was not different (85% for ASCT vs. 71% for conventional therapy; A B P = .06). ASCT was superior in patients with greater than 50% tumor reduction (freedom from progression, 91% for ASCT vs. 65% for combined modality, and overall survival, 92% vs. 77%, respectively [P = .02]) and for the group with less than a 50% response to initial therapy (freedom from progression, 80% for ASCT vs. 22% for combined modality [P = .0003], and overall survival, 76% vs. 46%, respectively [P = .04]). However, a prospective study randomized 163 patients with 2 or more risk factors (elevated lactate dehydrogenase, bulky mediastinal mass, more than 1 extranodal site, low hematocrit, or inguinal involvement), who were experiencing complete remission or partial response after 4 cycles of standard therapy, to either an additional 4 cycles of standard therapy or ASCT.
18 At 48-months follow-up, the overall survival and rates of relapse and disease-free survival were not statistically different.
Thus, few data currently support the use of ASCT in patients who are in first complete remission. However, patients with persistent disease (partial response or functional imaging positive) at the completion of standard therapy should be considered for biopsy, salvage therapy, and ASCT.
Role of Salvage Second ASCT
For selected patients who have experienced relapse after ASCT, a second high-dose treatment may be considered. Patients treated have been highly selected, and those who experienced greater than 1 year of remission with the first ASCT, who have chemosensitive disease, and who can be debulked with standard salvage therapy seem to have benefited most from this approach. 19 Whether a second ASCT is preferable to other approaches, including alloHCT, is unknown.
Functional Imaging
Sensitivity to chemotherapy has emerged as a critical factor in predicting outcome after ASCT. However, many patients have residual masses after salvage chemotherapy. Functional imaging with FDG-PET (previously with gallium scans) provides important prognostic information.
Moskowitz et al. 3 reported on the outcome of patients with relapsed HL who had chemosensitive disease after ICE salvage therapy and were undergoing ASCT. Patients with positive functional imaging (gallium or FDG-PET) at the time of transplant conditioning had a 5-year event-free survival rate of 31%, compared with 75% for those with negative functional imaging (Figure 3) . The administration of involved-field radiotherapy with ASCT marginally improved event-free survival rates (P = .055).
Moskowitz et al. 20 also combined their 3-factor model (presence of extranodal disease, duration of initial response < 1 year, and B symptoms) with functional imaging. Outcome was best in patients with chemosensitive disease who were gallium/FDG-PET-negative with good prognostic factors versus those who were gallium/FDG-PET-positive who had all risk factors. These data suggest that a negative FDG-PET scan is associated with the best outcome after ASCT. 
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ASCT and Secondary Malignancies
In the Sirohi et al. 9 study of 195 patients with HL who received ASCT (with non-TBI conditioning) between 1985 and 2005, 10% developed secondary cancers, of which 7 of 20 cases were therapy-induced myelodysplastic syndromes/acute myeloid leukemia (MDS/AML). The projected probability of developing secondary cancers was 14.7% at 10 years and 24.8% at 19 years. Sureda et al. 21 reported on 494 patients with HL post-ASCT and observed a secondary cancer rate of 4.3% at 5 years. Adjuvant radiotherapy before ASCT, the use of TBI in the transplant conditioning regimen, and age of 40 years or older were predictive factors for developing secondary cancers. However, whether this risk is from the ASCT conditioning regimen versus the earlier primary and salvage therapy that the patients had received is difficult to determine.
Forrest et al. 22 compared the incidence of secondary cancers after standard therapy for HD with that among patients who also underwent ASCT. They analyzed 1732 consecutive patients, of whom 202 underwent ASCT. Median follow-up was 9.8 years for the entire cohort, 9.7 years for conventional therapy, and 7.8 years for ASCT. Cumulative incidence for secondary cancers was 9%. No difference was seen between conventional therapy alone and patients undergoing ASCT (9% and 8%, respectively; P = .498). In multivariate analysis, the important prognostic factor for developing any solid tumor was age of 35 years or older (P < .0001). An increased risk for therapy-induced secondary MDS/AML therapy was seen in patients aged 35 years or older (P = .03) and with stage IV disease (P = .04).
Clear risks are associated with ASCT, including secondary malignancies. Treatment with non-TBIcontaining regimens may decrease this risk but has an uncertain effect on disease relapse. Currently, the risks of progressive HL seem to outweigh the risks of therapy.
Tandem ASCT for Relapsed HL
In an attempt to increase the effect of ASCT for relapsed HL, small studies have evaluated the use of sequential high-dose regimens, each given with stem cell support. 23 Forty-six patients were treated and 11% (n = 5) were not given tandem ASCT because an inadequate number of stem cells were collected. The first ASCT used 150 mg/m 2 of melphalan and the second transplant used fractionated TBI (1200 cGy) or 450 mg/m 2 of carmustine (BCNU) in combination with etoposide (60 mg/kg) and cyclophosphamide (100 mg/kg). The second ASCT was performed a median of 64 days after the first ASCT (range, 25-105). With a median follow-up of 41 months in the patients who received both treatments, the 5-year overall survival, progression-free survival, and freedom from progression rates were 54%, 49%, and 55%, respectively.
Another study by the Italian group evaluated ASCT with 200 mg/m 2 of melphalan followed by BEAM and ASCT. In an intent-to-treat analysis, overall response rates increased from 65% to 75% after the second ASCT. 24 Czyz et al. 25 reported on 35 patients who had undergone 2 ASCTs and compared outcomes with 105 patients who underwent a single ASCT. In a multivariate analysis, only disease status at second ASCT (complete response vs. partial response or progressive disease) was significant for worse event-free survival after the second ASCT (P = .004; relative risk, 2.3). A trend was seen toward better survival in patients who underwent 2 ASCTs (P = .01). The 5-year probability of survival after first ASCT in patients treated with 2 ASCTs was 83%.
The German Hodgkin Study Group H96 trial evaluated single versus tandem ASCT for patients with primary refractory or relapsed HL. 26 Patients with poor-risk disease (primary refractory or 2 of the following: relapse < 12 months, stage III/IV at relapse, relapse in primary irradiated site after combined modality therapy) underwent tandem ASCT, whereas patients with one risk factor (intermediate risk) underwent a single ASCT. For poor-risk patients, 105 of 150 underwent tandem ASCT. In an intent-to-treat analysis, the 5-year freedom from second failure and overall survival rates were 46% and 57%, respectively. For intermediate-risk patients, 92 of 95 received a single ASCT, and an intent-to-treat analysis showed that the 5-year freedom from second failure and overall survival rates were 73% and 85%, respectively. The results with tandem transplant for poor-risk disease seem superior to other trials; however, prospective trials have not been performed.
Consideration of Maintenance Therapy Post-ASCT
Currently, no maintenance or immunotherapy therapy has been established as the standard of care after ASCT for HL. In general, immunotherapy has several obstacles, because tumors can express only weak antigens, may present them poorly, and evolve several immune evasion strategies that must be overcome, including regulatory T cells. It is also poorly understood which types of immune cells or combination of immune cells are needed to mount adequate and consistent immunologic control (T cells vs. B cells vs. natural killer cells). Nagler et al. 27 reported on some benefit with IL-2 and interferon-α immunotherapy after ASCT in patients with NHL, but saw no benefit in patients with HL. The use of cloned autologous or allogeneic T cells for treating HL is in its infancy and also has been hampered by lack of tumor-specific antigens to target. Bollard et al. 28 published interesting data showing some disease control after treating patients with autologous Epstein-Barr virus (EBV) cytotoxic cell lines. Research is ongoing in generating EBV-specific T-cell lines with anti-CD30 chimeric T-cell receptors.
Finally, several new agents are showing high response rates in patients with relapsed HL. This is currently led by the anti-CD30 antibody-based construct brentuximab vedotin (SGN35; antibody to CD30 coupled with MMAE [monomethyl auristatin E]). Encouraging activity has been reported in patients experiencing relapse after ASCT, 30, 31 and the use of this drug-antibody construct is currently being studied in a multicenter randomized trial as maintenance treatment after ASCT.
AlloHCT
The use of an allogeneic stem cell source may provide additional antitumor activity when compared with ASCT, but is associated with a higher NRM. The use of allogeneic donor cells provides a tumorfree stem cell source and stem cells that have not been previously damaged by extensive chemotherapy or radiation therapy. This may decrease the incidence of secondary malignancies. In addition, the immune system of the donor may recognize minor antigen differences between the patient and donor, resulting in graft-versus-host reactions that may also attack tumor cells, causing graft-versus-tumor activity. However, graft-versus-host disease (GVHD) and its complications are also responsible for the increased NRM associated with alloHCT. The demonstration of graft-versus-tumor activity is supported by the responses to donor lymphocyte infusions (DLIs) for patients with persistent or relapsed disease (see later discussion).
Myeloablative alloHCT for HL
No randomized studies on the use of ASCT versus myeloablative alloHCT for HL have been performed, and all retrospective studies of these comparisons favor the safety profile of ASCT. 32 Early transplant series of alloHCT for refractory HL generally had disappointing results. Report of 100 cases through the CIBMTR noted 3-year overall survival and progression-free survival rates of 21% and 15%, respectively. 33 Thus, in most settings, patients with primary refractory or relapsed HL who can withstand high-dose therapy will receive ASCT. For the few patients who cannot have stem cells collected but who are candidates for high-dose therapy, alloHCT can be considered.
Conditioning regimens are usually based on chemotherapy alone or chemotherapy combined with TBI. Because many patients with relapsed HL have already received dose-limiting radiation, many of these regimens use chemotherapy alone. Table 3 shows results from several studies using myeloablative conditioning and alloHCT from either related or unrelated donors. In general, these regimens are used in patients who have not previously undergone high-dose therapy and ASCT. Attempts to use myeloablative regimens in patients for whom prior ASCT failed have resulted in prohibitive NRM and high relapse rates. An exception has been reported using the BEAM conditioning regimen in 10 of these patients, with a low day-100 NRM and evidence of graft-versus-tumor activity, but short follow-up. 34 Comparisons of myeloablative conditioning versus RIC are problematic, because reduced-intensity regimens are favored in patients with extensive prior therapy or comorbidities. In general, higher NRM has been associated with myeloablative regimens and a greater risk of relapse associated with RIC approaches, leading to similar long-term outcomes for patients treated with each approach. 
Reduced-Intensity and Nonmyeloablative AlloHCT
The past 10 to 15 years have seen a radical change in the approach to alloHCT. Previously, high-dose conditioning was thought to be necessary for preventing graft rejection, making marrow space, and providing antitumor activity. These criteria limited treatment to younger patients and those without medical comorbidities. Recognition that nonmyeloablative conditioning or RIC could be sufficient to allow allogeneic engraftment, and that graft-versus-host reactions could eliminate host hematopoiesis and provide antitumor effects, has widened the use of alloHCT. This has allowed treatment to be considered in older patients, or patients with comorbidities, including those with HL for whom prior ASCT failed. A wide variety of conditioning regimens have been used that vary in intensity, from truly nonmyeloablative (fludarabine, 90 mg/m 2 , and TBI, 2 Gy) to RIC regimens approaching the intensity of standard conditioning regimens. The lower-intensity regimens can often be administered in the outpatient clinic. Abbreviations: Cy, cyclophosphamide; Flu, fludarabine; Haplo, haploidentical donor; Mab, alemtuzumab; Mel, melphalan; MRD, matched related donor; NA, not available; NRM, nonrelapse mortality; OS, overall survival; PFS, progression-free survival; RIC, reduced-intensity conditioning; TBI, total body irradiation; TRM, transplant-related mortality; URD, unrelated donor.
Most patients with HL currently treated with alloHCT, have previously failed ASCT. This generally requires the use of RIC for subsequent alloHCT. Table 3 shows the outcome of several series, and the role of alloHCT in patients with HL has also been reviewed recently. 36 Currently, no consensus exists on the optimal conditioning regimen or donor type.
Robinson et al. 37 reported on the largest series from the European Group for Blood and Marrow Transplantation, consisting of 285 patients with HL, most with sensitive relapsed disease, and 80% who had undergone prior ASCT and received reduced-intensity alloHCT. Overall, results showed a low 1-year transplant-related mortality of 11%, but a 5-year progression rate of 59% without a clear plateau on the progression curve. This led to 3-year overall survival of 29% and progression-free survival of 25%.
A recent publication by Sarina et al. 38 used a retrospective donor-versus-no donor analysis of 185 patients with relapsed HL after prior ASCT, among whom 66% had a suitable donor (related, unrelated, or haploidentical) and 85% underwent alloHCT. Comparison of outcomes of patients with a donor and those without a donor showed improved 2-year (and 4-year) overall and progression-free survival rates in those with a donor (66% vs. 42% and 39% vs. 14%, respectively; P < .001). This and other retrospective analyses suggest that RIC alloHCT may be superior to conventional salvage therapy in patients for whom ASCT failed, 39 and support the need for definitive trials.
The authors reported on a series of 90 patients with relapsed HL treated with nonmyeloablative conditioning and alloHCT using sibling, unrelated, and haploidentical related donors. 40 ASCT and prior radiation therapy failed in most patients (92% and 83%). The 2-year overall survival rates, progression-free survival rates, and incidences of relapse/progression were 53%, 23%, and 56% for HLA-matched related donors; 58%, 29%, and 63% for matched unrelated donors; and 58%, 51%, and 40% for haploidentical donors, respectively. Surprisingly, the NRM was lower for haploidentical transplant recipients compared with HLA-matched recipients (P = .02). The conditioning regimen for the haploidentical alloHCT included additional pre-and posttransplant cyclophosphamide to control GVHD, and may have also had an effect on HL cells or other regulatory T-cell subsets. Overall, no clear consensus exists on optimal graft source (related, unrelated, or haploidentical).
Role of T-Cell Depletion
Decreasing the T-cell content of the graft through either in vivo or ex vivo manipulation can clearly decrease the incidence of significant GVHD. Peggs et al. 41 explored the use of in vivo alemtuzumab (anti-CD52 antibody) with fludarabine and melphalan conditioning for the treatment of relapsed HL. They reported on a series of 67 patients treated either with (n = 31) or without (n = 36) alemtuzumab. Compared with the fludarabine/melphalan conditioningonly group, the use of alemtuzumab was associated with a lower 2-year transplant-related mortality (7% vs. 29%, respectively) and similar 3-year incidences of relapse (54% vs. 44%, respectively). Overall, this led to a better 3-year progression-free survival rate of 43% versus 25% for the alemtuzumab-containing regimen. Patients in alemtuzumab group more frequently required a DLI for persistent or progressive disease post-alloHCT (see later discussion). It is also possible that alemtuzumab may have had direct antitumor effects on the HL cells or altered T-cell subsets. Thus, alemtuzumab seemed to decrease the risk of GVHD and complications but increase the need for subsequent DLI.
DLIs
Patients who have persistent disease or experience relapse post-alloHCT may be able to be treated with DLIs. Peggs et al. 42 reported on 49 patients treated with fludarabine and melphalan conditioning and in vivo T-cell depletion with alemtuzumab. Patients were heavily pretreated, with 90% having undergone prior ASCT. Because of residual disease or disease progression, 33% received DLI beginning 3 months post-alloHCT. DLI was associated with the induction of grade II through IV GVHD in 38% of patients and NRM of 16% at 2 years. However, 56% of patients experienced response to DLI, leading to 4-year overall survival and progression-free survival rates of 56% and 39%, respectively. DLI is required more frequently after alloHCT using T-cell depletion, but can also be considered in patients experiencing persistent disease or relapse post-alloHCT as long as they do not have significant ongoing GVHD. Responses after DLI and the suggestion of improved disease control in patients who develop chronic GVHD provide the best evidence for the existence of graft-versus-HL activity of alloHCT.
Conclusions
Currently, high-dose therapy and ASCT is the standard of care for patients with chemotherapy-sensitive relapsed or primary refractory HL. Patients with negative functional imaging before ASCT have better outcomes. Whether patients with chemosensitive disease but persistent positive functional imaging will benefit from additional salvage therapy before ASCT remains to be determined. No consensus exists on the optimal conditioning regimen for ASCT or the role of tandem ASCT. The management of patients with refractory disease or those who experience relapse after ASCT remains a challenge. The use of RIC alloHCT can salvage some patients and should be considered, especially if the disease can be controlled to a minimal state pretransplant. Many questions remain regarding the optimal conditioning regimens, the use of T-cell depletion, DLI, and the optimal donor source of stem cells. With each of these approaches, the incorporation of targeted therapies into conditioning regimens or as maintenance therapy posttransplant may further improve outcomes.
